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IIpennoseH HETUMHENHO-ONTUYECKUI MeTO] 30HANPOBaHUA 3BOMIONVY Ia3Mbl U IIPOIECCOB IiepeHoca 3Hep-
TUM B MUKpPOOGBEMe NPO3pavyHOro JU3IEKTpPUKA IO IPOGHOMY cUTHaly TpeTheii rapmoHuku. OueHeHO BpeMA
3axBara 3I1eKTPOHOB B noBymkw (¢ = 150 £ 80 ¢c). Ha nmkocekyHAHOM MacmTaGe BpPEMEH 3aperdCTPUPOBAHO
yGbIBaHMe IPOOHOT0 CUTHAla TPeTheil FrapMOHUKY, KOTOpOe MOeT GbITh 00yCIOBI€HO U3MEHEHEeM BOCIPUUM-
YUBOCTU TPeThEero MopAfKa X(3) o6pasna nuaBIeHOro KBapla, Mogu(pUIUPOBAHHOIO Ta3epHLIM U3NTYUYEeHUEM.

PACS: 52.70.Kz, 63.20.Kr, 72.20.Jv

IloaBneHre MoOImHBIX (EMTOCEKYHIHBIX Ja3ePHBIX
CUCTEM NPUBENO K BO3MOMHOCTU CO3JaHUA U U3YUEHUA
BelllecTBa B sKcTpeMalnbHOM coctofguuu [1—-3]. Mpu oct-
poit porycupoBke (NA ~ 0.4) 100-pemMToceryHAHOTO
lla3epHOro UMIyJhbca ¢ 3Heprueit Bcero 1 Mr/lsx B MUK-
poo6BEM KOHAEHCHPOBAHHOMH cpefbl B GOKAILHOIN IIoC-
KOCTH IWH3bl MHTEHCUBHOCTb H3IYyUYEHUA INPEBHINIAET
10¥Bt/cm2. JTo mpMBOAMT K TeHepanuM CBOGOTHBIX
SJIEKTPOHOB 3a CUYET MpOLECCOB MHOrO(pOTOHHOHM, TYH-
HEeNbHON W yZhapHoii nonuzanuu. HKoHueHTpanua snek-
TPoHOB B nuasme npesbimaer 5 - 10'% cm~3 npu Temme
ee obpasoBanun Gonee 10°? anextp/c. B pesynbrate Ha-
rpeBa o6pa3oBaBHINXCA CBOGOAHBIX BIEKTPOHOB B MONE
lla3epHOil BOJHBI BCIEACTBHE B3aMMOJeNCTBUA C (oHO-
HaMU Hepruf 3MEeKTPOHOB JocTUraeT BeauuuH 5-103B
[4]. Tlocne mpoxoieHMA 1a3epPHOTO UMIYJIbCA IPOUC-
XOAUT penarcanuf 3MeKTPOHHON MIOTHOCTH, TepMalu-
3anuA sHeprum (mepejavya 3HEPrUU OT BIEKTPOHHON B
HOHHYIO NOACUCTEeMY), GOPMUPOBAHUE U PaCIpOCTpaHe-
HUe yJapHOi BONHBI U MociIenyiollee o6pasoBaHUe OCTa-
TOYHOU MUKpoMoAudUKanuu B o6 beMe cpelibl [577].

B macTosamuit MomMeHT HauGonee WU3yYEHHBIMU FfB-
JAIOTCA NpolLecchl, KOTOphle NMPOTEKAlOT Ha BpeMeHax
B COTHU (EMTOCEKYHJ, TO €CTh NOPAAKA AIUTENb-
HOocTH IasepHoro umnynbca [8,9]. Takme Benyrtcs
KccleoBaHUA NMapaMeTpPoB “3aMOpPOKEHHBIX” Jla3epHO-
MHAYLUPOBaHHBIX MHUKpoMoxnpurauuit [5]. B To e
BpeMs IpOLECChl pellakcaliyl 3IeKTPOHHON MIOTHOCTU
miIa3mel, chopMUpOBaHHO# B 06beMe Cpejibl, U epejayu
SHEPTUU OT SNEKTPOHHOM NMOACUCTEMBI B UOHHBIN OCTOB

De-mail: potemkin@automationlabs.ru

ABIAIOTCA HaMeHee N3YyYeHHbIMH, a Pe3YIbTaThl 4acTo
npotuBopeuuss! [10,11].

Ina wuccnenoBaHuA [AUHAMUKKM BTHUX [POIECCOB
B HacToflleil cTaTbe I[pejjaraeTcAd HCIOIb30BaTh
HeJNMHEHHO-ONTUYECKU MeToJ 30HAMpPOBaHUA BO3-
MYIIEHHOI'0 COCTOfIHUA cpelbl NPOGHBIM HMIYJILCOM
CUTHalla TpeTheil rapMoHUKU. Hcnonn3oBaHue Taroii
cXeMbl HMeeT pAJ] CyIeCTBEHHbIX NPEeUMYILeCTB [0
CpaBHEHUIO ¢ TpPaJUIUOHHON perucTpanueil moriouie-
HuA npoGHoro manyvenus [8,9]. Bo-nepseix, mporecc
redepanun Tperheii rapmonnsu (I'TT) uyBcTBUTENEH K
U3MEHEHUAM CTPYKTYPHI cpeiisl 73, ~ f(Ak, [x(®]?)
[12] us-sa u3meHeHnus asoBoit paccrpoiikn Ak B
pesynbTaTe MoAaudUKaNUK TNoOKasaTeNnd MpeloMIeHUA
cpelnbl B nina3Me U KyOudyecKoil HelMHeHO-ONTHYECKON
BocnpuuMunBocTH cpexsl x(3). Tlocnennee MoseT
BO3HUKHYTb B pe3ylbTaTe Pa3sBUTUA Ipoliecca MOAUGU-
KallU¥ UCXOAHOro BellecTBa B 06JacTH B3aUMOJelCTBUA
u np. HanomuHuM, yTO B M30TpOnHOI cpele curHan
Tperbeit rapmonuru (TT'), remepupyemsiii octpocdo-
KYCHDOBaHHBIM B ee LEHTP Jla3epHbIM H3IYy4eHUEM,
paBeH HYNIO U3-3a JEeCTPYKTHUBHOIl uHTepdepeHLUN
uanyuenuas TI' mo u mnocne ¢oranbHON NIOCKOCTHU
auusbl [12]. Tenepanusa cBOGOZHBIX SIEKTPOHOB MpU
¢opMupoBaHuY nina3Mbl B U30TPONHON cpelle MPUBOJUT
K noaBineHuio curHana TI' BciaexcTBue W3MeHeHUA
($a30BBIX COOTHOIIEHUH B3aUMOJEHCTBYIOIUX BOJH.
B panbueiimeMm 3TOoT 3¢p¢derT OGyieM HasbIBaTh Hapy-
menveM cummerpuu mponecca I'TT. B pesynbtate
ofecrieunBaeTCAd BbICOKAfg HKOHTPACTHOCTb pErucTpHU-
pyemoro curHana TI. Bo-BTopbIX, NpUHIUIHAIBLHO
BajKHBIM fIBIAIETCA BBICOKOE NPOCTPaHCTBEHHOE pa3spe-
IIeHNe MeTOoja, JOCTUraeMoe NP OCTPoil POKyCHUpOBHE
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(NA ~ 0.4) uanyuenus B cpefy: IONepeyHOe — NOPAAKA
IOIVHBI BONHBI, NMPOJONbLHOE — MeHee ANUHBI Pames, a
TaKMe BhICOKOE BPEMEHHOe pa3pelleHue, KOTOpoe MeHb-
e AMUTENLHOCTH HMIYylbca MNajalollero U3Iy4eHUA
(T30 ~ Tumm X 37Y/2). OTMeTHM, YTO MCHONBL30BaHUE
INVUHHOBOJTHOBOTO JIa3epHOT0 U3IYyYeHWUA, HamnpuMmep
cucteMnl Ha Cr:Forsterite ¢ gauHoit Boansl 1.24 MKM B
KayecTBe NMPOGHOro, pacuIiMpsAeT BO3MOMHOCTH METOJa,
[OCKONBKY ee TpeThf rapMmoHura (413 HM) momagaer B
obiacTb mpo3pavyHocTH GonbIIOro Kiacca BemecTB. U,
HAKOHeIl, JOCTaTOYHafA ANA YyBEpeHHOU perucTpanuu
B OZHOM HMIyJbce 3((PEeKTUBHOCTh HECHHXPOHHOI'0
nponecca I'TT' mocTuraercAa 3a cuyeT WUCNONB30BaHUA
BBICOKOM MHTEHCHUBHOCTHM NMPOGHOTO U3NYYeHWA BILIOTH
mo 10*2 Br/cm?.

IlpemmeTom HacToAmeit paGoThl ABIAETCA JUa-
FHOCTHMKA  BBOJMIOLNMM  (peMTOCeKyHAHOiT  nasepHo-
WHIYLNUPOBaHHOM MiIa3Mbl M TNPOLECCOB Nepegayu
SHEPTMU B MUKpPOOGBbeMe MIABIEHOr0 KBaplia MeTOIO0M
I'TT" npo6uoro umnynbca Ha BpemeHnax oT 0.1 go 10 mc.

JKcnepuMeHTalbHaA cXeMma. B »sKcnepuMeH-
Tax WCNONb30BaNOCh W3NyYEeHUE JA3€epPHON CHUCTEMBI
na Cr:forsterite (A =124mrm, 7=140¢c, E =
= 0.1-5Mr/l}K, KOHTpPACT WM3NYyYEHUA MO0 WUHTEHCUB-
Hoctu ~ 250). Cxema »KcmepuMeHTa NpUBEIEHa Ha

puc.l. TInactuuka A/2 (1) ¢ npusmoit Inama (2)
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Puc.l. dxcnepumMenTanbHasa cxema: 1 — miacTUHKa A/2,
2 — npusma I'nana, 3 — nnactunka /4, 4 — HefiTpanbHbIA
cBeToMIbTp, 5 — genurennHaa miacturka 50/50, 6 — ne-
IuTenbHble IIACTUHKY, 7 — HeliTpaarbHble CBETOQUILTPEI,
8 — repmaHueBble poTonpreMHNKHY, 9 — npu3Mma ['nana, 10 -
nonocoBoit puabtp (A = 410 M, AN = 10HM), 11 — DIV,
12 — NI3C-ramepa

KCNONb30BalUCh [JIA MJIaBHOI'O WU3MEHEHUA 3DHepruu
nazepHoro uamyuenus ot 0.1 mo 5Mrx. Hanee
U3lydyeHHe 3aBOAMIOCL B cXeMy HHTepdepomeTpa
MaiikenscoHa U ¢ MOMOIIBIO MOXYNPO3PAYHON MIACTHH-
KM HampaBlfAloch B paBHBIX INpPONOPLUAX B NPOOHBINM
1 Bo30y;pgaomuii KaHanpl. M3nyyeHue B npoGHOM
KaHale ocnabnaAanock HeWTpalbHBIM CBETOQUILTPOM
(4). Oueprus npoGHOro WMIyibca BbIGUpanach HUME
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ropora MOHU3aLUYU UCCIeAyeMoro BellecTBa. B nmpo6GHom
KaHalle ¢ IOMOIbIO0 JBOHHOr0 IPOX0Ja Yepe3 MIacTUHKY
A/4 (3) mnockocTh monApu3anuu NpoGHOrO U3IyYeHUS
nosopaunBanach Ha w/2.  HWsnyueHue npoGHOro wu
B030ysKalolero UMIYIbCOB OCTPO (GoOKycHpoBanIoch ¢
MOMOWIBLIO NMH3BI € YUCIOBON aneptypoit NA=0.4 B
MHUKEpPOOGBEM I[IaBIEHOr0 KBapua ([IMHA NepeTaKKu
Lpep ~ 60MEM, anameTp dpep ~ 2MEM). Hsnyuenue
Ha BbIXOZe M3 o0pasla KONIMMHPOBANIOCH C MOMOLIBIO
auu3el ¢ NA=0.4. BeiGop B KauyecTBe HccielyemMoro
o6beKTa NIaBIEHOr0 KBapla CBA3aH Kak C Halu4yheM
JIUTepaTypPHBIX NaHHBIX MO PALY ero mapameTrpoB, Tak
U C M30TPONMHOCTBLIO €ro CTPYKTYpbl, KOTOpasd NMPHUBO-
OUT K OTCYTCTBUIO CUTHala TpeThbeil FapMOHUKHN U3
HeBo3MYyIleHHOro o6beMa. IIpy BO3HUKHOBEHUM mIa3-
Mbl B MUKPOOOBEMe MIABIEHOTO KBaplia MNOABIAETCA
CUTHal TpeTheil rapMOHUKHU, NPUYEM ee MOJApU3ALHUA
COBMajaeT ¢ MoJApU3aluMell la3epHOr0 W3NyYeHHUH.
N3nyuenue mnpoGHOro KaHana JUCKPUMUHHDPOBAIOCH
OT OCHOBHOTO H3ITy4eHHA KaHala ¢ HCIOJb30BaHUEM
npusmel I'mana (9). B akcmepumeHTe 0JHOBpPEMEHHO
M3MepANNCh SHEPrUM Najaloliero 0CHOBHOIO U3NyYeHH
U npolefiero yepes obpasen NMpoGHOro MMIOYyIbca C
NOMOIIELIO FepMaHueBhIX (oTonpueMHUKOB (8), a TakMe
SHEpPrufA TpeTbell TrapMOHMKM NPOGHOrO0 HMIylIbca C
nomoinsio @Y (11), paGoTaomero B TOKOBOM pemiMe,
nepe] KOTOPHIM YyCTaHABIUBANCA MOJOCOBON (GUIBLTP
A =410+ 10um (10). IIpocTpaHcTBEeHHOE COBMeIIEHUE
npo6Horo ¥ BO36Y:KJAIOMET0 HMIYJILCOB H3Iy4eHHA
NPOM3BOAUIOCH C IIOMOLIBIO NepeHoca H306paeHA
¢doranbHoit maockocTu MuH3bI Ha [I3C-MaTpully Kamepsl
(12). Tlocme wampmoro akTa J1a3epHOr0 BO3LEHCTBUA Ha
MHUIIEHb C MOMOLIBI0O MOTOPU30BAHHBIX TPAHCIATOPOB
OCYIIeCTBIANOCh NepeMeleHre obpa3la B MepneHAU-
KYyIfApHON miockocTu ¢ maroM 20MeM. I3meHeHue
3a/IepKKM  MemJy Bo30y;KJalomUM U NPOGHBIM M-
NylbcaMM WU3Ny4YeHUA JOCTUTANOCh B NPOGHOM KaHale
unteppepomerpa MaiikenbcoHa 3a cueT W3MEHEHHA
IOJIOMKEHUA 3epKama ¢ maroM 2.5MEM (BpeMeHHO#
caBur 7.5¢c), oCyIECTBIAEMOro ¢ MOMOIILIO MOTOPH-
30BaHHO'0 TPaHCIATODPA.

PesyabTaTsl. Buauane HaMu GbLn MPOBeJEH BKCIHe-
PUMEHT IO OmpejeleHUI0 nopora ¢hopMHUpPOBaHHUA IIa3-
MBI B MUKpOOObeMe MIaBleHoro kpapua. B aTom ciyuae
HCNONb30BaJICA TONBKO OCHOBHOI KaHal B HHTepdepo-
meTpe Maiikenbcona, a npusma I'nana (9) Gbuia opuen-
THpOBaHa Ha NPONYCKaHWEe MONAPU3alUK OCHOBHOT'O W3-
nyuenus (puc.l).

B srcnepuMeHTe NmiaBHO M3MeHANAch PHepPruf naja-
IOIEro M3IMYyYeHUs, PK STOM OZHOBPEMEHHO PErUCTpH-
poBalNch mpollenuasa Yepe3 o6pasell MIABIEHOI0 KBap-
Ila PHEPruf OCHOBHOTO W3NyYeHUA U DHEPrUA TpPEeTheit
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rapMoHuku. IlonyueHHbIe 3KCNIEPUMEHTANbBHbIE 3aBUCH-
MOCTH NIpeJcTaBleHbl Ha puc.2. BugHo, uTo mopor nnas-
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Puc.2. dKcnepuMeHTanbHble 3aBUCHMMOCTH pOLIemei
sHepruu (e) u curHana tperneii rapmonusu (A) B SiO; ot
SHEPruy Najaiolero u3rydenus; 1 — mopor niasmooGpaso-
BaHWA 110 CUTHAILY TPeTheil rapMOHMKHY, 2 — IOPOr MIa3Mo-
06pa3oBaHUA 110 NOTJIOLEHNUIO, 3 — 0TCYTCTBHE NOrIOMEHNA

Moo6pa3oBaHUA, ONpENeNeHHbI N0 HETMHEHHOMY HpO-
nyckanuio B SiOg, coctaBaser 1.8 Mr/x, a mo Havamy
pasButua npounecca I'TT oraseiBaeTca 1.4mr/lx. 1o
06CTOATENBLCTBO MOATBEP K AaeT NPEUMYIECTBO UCIONb-
3oBaHuA mnponecca I'TT' mo cpaBHeHMIO ¢ TpaAUINOH-
HOl MEeTOAMKOI perucTpaluy HeJIWHENHOro NpomnycKa-
Huf. OtmeruM, uto npouecc I'TT uyBcTBUTENEH K U3-
MEHEHUIO 3IEKTPOHHOI NMIOTHOCTH ye Ha HavyalbHOM
sTane popmMupoBaHus mirasmel. Takum o6pas3om, No uc-
ClIeJOBaHUIO JUHAMMKY 3JIeKTPOHHOMN MIOTHOCTU B MUK-
poo6beme SiOy GbLIO YCTAHOBIEHO, YTO SHEPruf BO3-
Oy Jalolero NMIyibca AONKHA JeMmaTh B o0IacTH OT
2 mo 5Mr/lx. Ilpu aToM 3Heprusa mpoGHOro MMMylbca,
KaK 0TMevalloch BhIIIe, BhIGMpanach HUKE MOpOra UOHU-
3aluy cpelbl U Haxoauiack B Auanazone 0.1-1 mu][xk.

JKCIepUMEHTHI N0 UCCIEJOBAaHUIO 3BOJIONUHU dJEK-
TPOHHO# NMIOTHOCTH IIa3Mbl B MUKPOOGBEME IaBIEHO-
ro KBapia ObIIM IpOBeJeHbI NPH CIEeIYIOMUX BHEPru-
Ax BosGymparomero umnyinbca (Exx = 2.3, 3, 3.5, 4,
5.3 mr[xk). Ionydenusle 3KCIEpPUMEHTANbHbIE PE3Yilb-
TaThl NpPeACTaBIEHb! HA puc.3.

ITponiecc I'TT ucnbpIThIBaeT B MiIa3Me BIMAHUE OBYX
KOHRYpuUpyomux MexaHusMmoB. C 0JHOI CTOpOHBI, 3TO
BO3HMKHOBEHUE HEOJHOPOAHOCTHU (aCUMMETpHH), C APY-
roif CTOpPOHBI, yBeluueHue ¢Gas3oBoii paccTpoiiku Ak
MeAY OCHOBHBIM H3IYUYEeHHEM U CUTHAIOM TpeThbeil
rapMoHuku. IlockonbKy B miasMe MokKasaTelb NPeNOM-
JeHNA cpelbl 3aBHUCUT OT 3JIEKTPOHHON INIOTHOCTH i
cnenyromum obpazoM: n(A) = ng(A) — ne/2n..(A), raoe
Tier(\) — KPUTUYECKAA BIEKTPOHHASA MIOTHOCTH, TO (a-

30BYIO PacCTPONUKY MOKHO NpEACTaBUTHL B Buae Ak ~
~ Ako+(8/9) x mne/Ancy, rae Akg = ks —3k,. Cravana
Ha BpeMeHax MopfAlKa JIUTeNbHOCTH UMIYJbca 3a cUeT
HOHU3AaIUY IPOUCXOAUT reHepalua IeKTPOHOB MIa3Mbl,
B MUKpP0OOGbeMe KOHJIEHCHPOBaHHOM cpeabl MOABIAIOTCA
cBOGOIHBIE NEKTPOHBI, IPUBOAALINE K HAPYIIEHUIO CUM-
Mmetpun npouecca I'TT, u spderTuBHocTs I'TT" HaunHa-
eT yBemnumuBaTheA [13] (o6macte 1). Ha saBucumocTu
NpONyCKaHWUA CPelbl 0T BPEeMeHHO# 3ajepun (puc.3b)
o6nacTs 1 COOTBETCTBYET NOTIIOLIEHUIO J1a3epHOI BHEp-
ruy TMpoGHOTO MMMOyNbca BNEeKTpoHaMu mnasmel. Kor-
Ja KOHIIEHTPalKA SIEKTPOHOB CTAHOBUTCA YKe CYIECT-
BenHoit, ~5 - 1019 cMm~3 (o6nacTe 2), HecMoTps Ha Ha-
pyuenne cummerpuu nponecca I'TT, curnan Tpetbeit
rapMOHMKYN HaYMHAET YMEHBUIATHCA B CBA3M C CYIECT-
BEeHHBIM yBennueHueM ¢azoBoii paccTpoitku Ak oT 3Ha-
yenua Aky ~ 3400cm—1! (HeBosmyLueHHLIﬁ niaaBjeHbId
kBapu) go Ak ~ 4500 cv~! mpu mMakcuManbHOH KOH-
LeHTpanuy CBOGOIHBIX 3JEKTPOHOB ne = 5 - 101? cm~3,
MunuMyM curHana TpeTbeil rapMOHUKK Ha CThIKe 06-
nacteil 2 u 3 COOTBETCTBYET MaKCHMalbHOMY 3Haye-
HUIO NorJoleHuA npobHoro uMnyiasca. Ilocne Toro kar
CBETOBOI MMIIYIbC NpOIIeN, CO3JaHHasA B MUKPooObeMe
KOHJIEHCUPOBAHHOU Cpefibl AEeKTPOHHAA KOHIEHTpanusa
HayMHAaeT YMEeHbIIAaThCA (PelakCupoBaTh) [0 KaHaly 3a-
XBaTa »J1E€KTPOHOB B JNOBYIIKHK [8,9], 4TO NmpMBOIMUT K
yMenbiiennio Ak u Bospacranuio sddertusHoctn ['TT
npy coXpaHeHWH acummeTpuu mponecca (o6aacts 3J).
Ilo mepe mponecca penakcanquu ¥ U3MeHEHUA B MUKPO-
o0beMe BIEKRTPOHHOI KOHIIEHTPalli aCUMMeTPUYHOCTh
nporecca I'TT' HaunHaeT yMeHbIIaThCA. ATO MPUBOIUT
K TOMY, YTO B ONpeJeNeHHbII MOMEHT, CBA3aHHBIN CO
BpeMeHeM 3axBaTa 3JIeKTPOHOB B JOBYLIKM, U3MeHEHUe
Ak nepecraer cyuecTBeHHO BIMATHL Ha mpouecc I'TT
10 CPaBHEHUIO C YMEHbIIEHUNEM acUMMETPUM, U CUTHAI
TpeThbeil rapMOHMKYM HauWHAaeT yMeHblnaThea (o6racThb
4). Curuan I'TT B o6nactu 3 u 4 (cMm. puc.3a) xapax-
TEpPU3YeTCA YBEIMYEHHEeM MNPONYyCKaHWUA, CBA3aHHOTO C
YMEHBIIEHUEM 3JIeKTPOHHOM IIIIOTHOCTHU 3a CUET Mpolec-
coB penaxcanuu. IloBefeHue MpoGHOro CUrHaNa TPeThb-
eif rapMOHUKY CO BpeMEHEM KauyecTBEHHO COTJIacyeTc C
pacueToM, NPOBeJEHHBIM HAMHU Ha OCHOBAaHUU TEOPETHU-
ueckoii Mozenu [12], B KOTOpO# AuA pacyeTa U3MEHEHUSA
(pa3oBoii paccTpoiiku B 061acTU GOpMUPOBAHUSA MJIa3MbI
HCIONb30BalCA MPOCTPAHCTBEHHBIM NPOGUIb BIEKTPOH-
HOU MJIOTHOCTHU, PacCUUTAHHBIN C MOMOLILIO YNPOLIEH-
HOt Mozenu [4].

Takum o6pa3om, M0 CKOPOCTU NMOBTOPHOrO HapacTa-
HUf CUTrHama TpeTheidl rapmMoHuru (puc.3a, obiactn 3)
MO{HO CyIUTh O BpeMeHH pellakcaliiy CBOGOTHBIX IEK-
TPOHOB B MUKPOOOLEME IIIaBIEHOr0 KBapla, CBA3aHHOMH
C 3aXBaTOM 3IEKTPOHOB B NOBYMKHU. [lnfl OLEHKU 3TO-
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Puc.3. (a) dxcunepumentanbuan (o) um TeopeTndeckad (—) 3aBUCHMOCTHM HOPMMPOBAHHOTO Ha Ky6 majaiomell HEPrUU BBIXO-
na Tperneit rapMonnku (A); mpomyckanusa (o) mpoGHOro MMIylIhca NIPH 3Hepruw BoaGy;paiomero ummyianca (b) 3 mullx;
(c) 4 M JIax; (d) 5.3 Mr/lzk OT BpeMeHHoOI 3afepKM MexJy Bo30y:kAalOMUM M NMPOGHBIM HUMIylIbcaMu. )y = Es, (EBX)3;
T = Esux/Esx. O6nactu Ha puc.(a) onpeenfioTcs B TEKCTE CTAThU

ro BpeMeHu 3aBucumMocTh curnamna I'TT B obGnactu 3
(puc.3a) npeoGpa3oBbiBanach K BPEMEHHON 3aBHCHMOC-
TH 3IE€KTPOHHOMN IUNIOTHOCTH 7 (t). Ucmonb3ys mopens
reHepalnuy rapMOHUEM B CHOKYCHpOBaHHOM nyuke [12]
IIpY BXOZHBIX TapamMeTpax JJIUHBI cpelsl L = 2 MM, A1 =
= 1.24 MM, A3 = 0.413 mrM, anuHa Panea b = 30 MuMm,
MOKHO MONyYuTh u3MeHeHue 3dpderTuBHocTH I'TT' Ha
rpaHune cpeibl oT paccTpoiiku Ak. Amnmpokcumanus
STOli 3aBUCHMOCTHU CTENEHHON (QyHKIUel JaeT BbIpase-
Hue 73, ~ 1/Ak?S. YunteiBas saBucumocts Ak(n.),
noxydaem, 4to 73, ~ 1/n2%. Annpoxcumauus nomy-
YEHHOI1 3aBUCUMOCTH N (t) (puc.4b) snekTpoHHOM MIOT-
HOCTHU OT BPEMEHHOi 3aJepMKU N (t) SKCIOHEHIMATb-
HO#l (yHHKIMell MO3BOJAET OLEHUTh BPEeMA pellaKcaluu
HocuTeleil 3apana 71 (puc.4b).

Brimeonucannaa mnpouepypa Gblia npojenaHa LA
BpPEMEHHBIX 3aBUCHMOCTeH TpeTbeil FTapMOHUKU B I1aB-
JI€HOM KBaple, NONy4eHHBIX NPU Pa3IUYHBIX SHEPrufax
Bo3Gysaaomero umnynbca (puc.4a). U3 puc.4a Buguo,
YTO BpeMs pelakcaliy He 3aBUCUT OT SHepruu Bo30y#-
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Jamolero ummnyibca u coctabisgeT 150 £ 80 ¢c, uTo cos-
najaeT ¢ BpeMeHeM 3axBaTa CBOOOJHBIX 3JIEKTPOHOB B
JOBYLIKW, U3MEpPEHHBIM B paboTe [8,9].

PaccmoTpum ob6aacth 4 B curHane npo6Hoil TpeTheit
rapMOHUKM IIPU 3HEPruaX Bo30y:;kpalolero MMIylbca,
3HAUNTENbHO PEBLIIAIOMINX IOPOT Nia3Moo6pa3oBaHufA
(puc.3¢,d). XBocroBas 4acTh BTOPOro NMKa B CUrHaile
TpeThbeil rapMOHUKM CTaHOBUTCA 6osiee MONOroil, U Bpe-
MA yObIBaHUA 3aBUCUT OT DHePruu Bo30y:KAaIOUero M-
nynkca. Mcnonb3ya olleHeHHOE 3HAYEHNE BPEMEHHU DIEK-
TPOHHOI penakcanuy, MolyyaeM, YTO 3a BpeMf MOpAgKa
1 nc aNeKTPOHHAA NIOTHOCTL B MUKpPOOGbeMe IIaBlIeHO-
ro KBaplia YMEHbIINTCA N0 CPaBHEHUIO C MaKCHUMalb-
HBIM 3HAa4YeHHeM Ha JBa nopanka go 1017 cm 3, a ¢aso-
Baf paccTpoiika OyJeT COOTBETCTBOBaTh BelIMYUHe AJA
HeMoaudUIHpOBaHHOro MiuaBieHoro kBapua Ak ~ Akg.
Tarum o6pa3oM, Ha MUKOCEKYHJHOM Macuitabe Bpeme-
HU 3ajiep:;kKu yObiBaHue npo6HOro curHaia TpeThbel rap-
MOHUKEM He MOKET ObIThb CBA3aHO CO CBOOOIHBIMU DIEK-
TpoHnamu. CrenoBaTenbHO, TaKoe YMEHbIIEHHE CUT'HAla
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Puc.4 (a) 3aBUCHMOCTb BpeMeHM pelaKcanyy HOCHTeIei
3apAja B MUKpPOOGbeMe IIIaBI€HOT0 KBaplia OT SHEPruUu
B036y:ifalolero UMITy1bca. Bpema penakcanuu, HoIyydeH-
HOe 10 HeanHeiiHOMYy moriomenuio (A), mo Tperbeii rap-
MoHuKe (@), 1o pesyasTaTam paGorsi [8,9] (-); (b) 3aBucu-
MOCTb 3I€KTPOHHO! INIOTHOCTH OT BPeMEHHOH 3alepiKH,
HOIyuYeHHad MHocle NpeoGpasoBaHUl M3 BPEMEHHOTO IpO-
(puna curHana TpeThbell rapMOHUKU

TT nauGonee BepOATHO MOKET ObITH PE3YNLTATOM MO-
JuduKanuy HeNMHEeMHOCTU TpeThero NopAxKa X(3) nJ1aB-
leHoro KBapua B o6iacTu jasepHoro Bo3ieiicTBua. B
NpubNUMEHUH, UTO 73, ~ [X(3)]2, 3aBUCHUMOCThL CUTHalIa
I'TT B o6nactu 4 moser GbITh NpeoOpa3oBaHa K 3aBU-
CHMOCTH X(3) (t). Ha puc.5 npepcraBieHa 3aBUCUMOCTb
BPEMEHHU pejlakcaluy 7o HeJIWHEHHOH BOCIPUUMYMUBOC-
TU TPEThEro nopfajgka x(3) OT 3Hepruu Bo30y:;kaarouero
UMIyJbca, NONy4YeHHasd B pe3ylbTaTe allpOKCHMaLUU
npoguinei X(3) (t) srcnoHeHIMANBHBIMY QYHKIUAMHE.
HaGnionaeTcsa cuibHaA 3aBUCUMOCTL CKOPOCTH pe-
laKcaluy HeNMHEeHHO! BOCOPUUMYUBOCTU TPEThLEro I0-
pAfKa X(3) OT 5Hepruu JnasepHoro uMmmnyibca. Ilo Ha-
1meMy MHEHUIO, 3TO MOeT ObIThb BbI3BaHO KosebGaHuUA-
MU pelleTKM IJIaBlIeHOro KBaplia, pOCTOM JOJMU IOTIJOo-
wenHoii sHeprun (AE ~ E) u yBenuueHueMm o6aactu

1, (£5)

0 |
25 30 35 40 45 50 55
Ein (W)

Puc.5. 3aBucuMocTh BpeMeHM pelakcanuy HeluHeiHo
BOCIPHMHMYKBOCTH TPEThLEro MOpPAAKA X(3) Moaudunupo-
BaHHOro o6paslia NIaBIeHOr0 KBaplia 0T dHEPruy Bo30y:-
Jalomero UMIymnkca

¢opmupopanua mnasmel (D ~ E'Y2?) ¢ pocrom sHep-
ruy nasepHoro umnyibca. llocienHee omMHO mpUBO-
IUTh K Golee MeANEeHHOMY YXOXLy MOTJIOIEHHON 3HEp-
ruu u3 obnacTu B3auMojeiicTBUA. B mpeaBapuTenbHBIX
SKCIEePUMEHTAaX N0 30HJUPOBAHUIO DBOJIOLNUY MIa3MbI B
rpuctaninydeckoil cpene CaF; Geiny 3aperucTprupoBaHsb!
OCLUJIANNY NPOOHOr0 CUrHala TPETheil rapMOHUKU Ha
BpeMmenax g0 50mc. OTinuuue BpemeH yGhIBaHUA CUT-
Hajla TpeThell rapMOHNKY B o0pa3ljax MiIaBlIeHOro KBap-
na u CaF, cBfA3aHo ¢ MeHbUIMM 3aTyXaHueM KoleGaHuii
KPHUCTAINYEeCKOl pelleTKN U NOATBEPHKAAET MPENINONIO0-
skeHUe o BnuAHUY Ha nponecc I'TT noHHoIt noacucTeMbl
Ha MMKOCEKYHAHOM MacuiTabe BpeMeH.

Takum o6paszom, B paGoTe NpPoOAeMOHCTpPUpPOBaHa
BO3MOKHOCThb HCClleJOBaHHUA NPOLeccOB HepronepeHoca
B pe3ylnbTaTe B3alMOJAEHCTBUA OCTPOCHOKYCHPOBAHHO-
ro HU3KO’HEPreTUYecKoro GeMTOCEKYHIHOro Ja3epHo-
ro U3My4YeHUA C KOHJEHCHPOBaHHOI cpeloil B pekiMe
m1a3mMoo0pa3oBaHiA € HNOMOLILIO NPENIOMEHHONH MeTo-
JUKU HENMHEHHO-ONTHYECKOTO 30HJUPOBAHUA C MCIONb-
30BaHNEM NPOGHOI0 CUTrHala TPeTheil rapMOHUKU.

Pa6oTa yacTuuHo nopjep:;aHa rpaitoM Poccuiicko-

ro ¢oHga ¢yHZamMeHTaNbHBIX ucclenoBaHuit # 08-02-
00673.
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